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The Generation of Electric Currents
All matter contains electricity. We saw that in Chapter 9. No
one will be surprised, then, to learn that currents of electricity can
be produced by many means. Any form of energy can be con-
verted into the energy of moving electrons. Light, heat, chemical
energy and the kinetic energy of motion afford the principal means
of generating electric currents. All that is necessary is to separate
the positive and negative electricity which are found in (or which
compose) all matter, and to continue the separation against the
natural tendency of the positive and negative electricity to settle
into a state of equilibrium under each other's attractive force and
thus neutralize the migration. The free electrons of metals move
most readily, hence the currents used in practical work consist of
streams of free electrons moving through metallic conductors.
If the current is to be direct, the electrons must keep on flowing
in one direction. We learned in Chapter 9 how many electrons
must pass a given point of a wire every second in order to consti-
tute a current, or rate of flow, of one ampere. In electricity, a quan-
tity called difference of potential corresponds to the difference of
pressure at the two ends of a water pipe through which a current
of water is flowing. Difference of pressure makes the water flow;
difference of potential makes the electrons move. Difference of
potential is., then, the electromotive force. It is measured in volts,
hence is often referred to as voltage. Dry cells give about one and
a half volts each; private farm-lighting plants usually furnish
32 volts; the power circuits in home no or 220 volts; the wires in
the city streets something over two thousand; the electric chair
from two thousand to five thousand volts; long-distance transmis-
sion lines from sixty thousand to nearly three hundred thousand;
Van der Graaff's high-voltage generator up to ten million volts.